Studies on the growth of the fetal sheep. Effects of surgical reduction in placental size, or experimental manipulation of uterine blood flow on plasma sulphation promoting activity and on the concentration of insulin-like growth factors I and II.
The effect of long- and short-term manipulations of uterine blood flow on fetal plasma levels of IGF-I and -II have been studied in sheep at days 125-139 of pregnancy and compared with those in near term rats and guinea pig. The primary objective is to show that both long- and short-term reduction of uterine blood flow is associated with increase in the fetal plasma concentration of IGF-II while that of IGF-I falls. In the pregnant sheep long-term depression of utero-placental blood flow was caused by surgical reduction in placental mass (carunclectomy) prior to conception. This reduced fetal weight to 2.42 +/- 0.49 kg (SD) compared with 3.41 +/- 0.46 in controls; the respective values for uterine blood flow being 1694 +/- 558 and 913 +/- 324 ml/min respectively. This was associated with a fall in fetal plasma IGF-I concentration from 22.6 +/- 3.4 ng/ml to 14.9 +/- 1.31 ng/ml and a rise in IGF-II from 1952 +/- 284 ng/ml to 3360 +/- 914 ng/ml respectively. Similar changes in the plasma concentrations of IGF peptides were observed in fetal rats and guinea pigs in response to uterine artery ligation. Short-term reduction (60 min) of the uterine blood flow was caused either by compression of the common uterine artery to depress flow from 1491 +/- 375 to 648 +/- 216 ml/min or through intraarterial infusion of adrenaline at 35 ug/min to lower flow from 1628 +/- 339 to 1195 +/- 128 ml/min. Such falls in uterine blood flow had no significant effect on fetal plasma IGF-I levels but increased IGF-II levels by 30 to 60%.